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ABSORB 350, 720-4
ABSORB 350 impact attenuator, 720-14
Acceleration lane, 910-9, 940-7, 1055-6
Access

hearing, 210-12, 1430-2, 1430-12
hearing plan, 1430-2, 1430-3
report plan, 1430-2, 1430-3
roundabouts, 915-14

Access connection.See Managed access
categories, 1435-7
managed access, 1420-2, 1420-3
permit, 1435-8
spacing, 1420-2, 1435-14
spacing, corner, 1420-3

Access control, 120-7, 1420-1
achieving, limited, 1430-1
definitions, 1420-2
full, limited, 1430-3
limited, 1420-1, 1430-1
limits, 1430-15, 1430-16, 1430-17, 1430-18,  

1430-19, 1430-20, 1430-21, 1430-22
managed, 1420-1, 1435-1
modified, limited, 1430-8
partial, limited, 1430-5
references, 1420-1
tracking system, 1420-2, 1420-4, 1430-1, 1430-2, 

1435-1, 1435-2
vocabulary, 1420-5

Accessible route, passenger, 1055-8
Access Point Decision Report (APD Report), 1055-1

limited access, 1430-3, 1430-12
Accidents, 610-6
ADIEM 350 impact attenuator, 720-4, 720-14
Administrative appeal hearing, 210-15
ADT (average daily traffic), 700-1

Agency Request Budget (ARB), 120-14
Airport-highway clearance, 630-4
Airport System Plan, 120-12
Alignment

horizontal, 620-1
vertical, 630-1

Analysis
corridor, 325-7
deviation, 325-7
evaluate upgrade, 325-7
project, 325-7
risk, 325-7

Annual Average Daily Traffic (AADT), 610-2
Approaches

full access control, 1430-3
limited access, 1420-2
modified access control, 1430-8
partial access control, 1430-5
railroad, 1430-11
road, 920-1, 1420-5
types, 1430-7

Approval
findings and order, 210-14
materials source, 510-2

Arterial HOV, 1050-5, 1050-9
At grade intersections, 910-1
Auxiliary lanes, 620-4, 1010-1

chain-up area, 1010-5
climbing lanes, 1010-2
emergency escape ramps, 1010-4
left-turn, 910-6
passing lanes, 1010-3
right-turn, 910-8
shoulder driving for slow vehicles, 1010-4
slow moving vehicle turnouts, 1010-3
speed change, 910-9
two-way left-turn, 910-8
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Barricades, 810-11
Barrier curbs.See vertical curbs
Barrier delineation, 830-8
Barriers, traffic, 710-1, 1055-9

barrier deflections, 710-4
definition, 710-1
delineation, 830-8
dragnet, 710-19
flare rate, 710-5
length of need, 710-6
moveable, 810-10
shared use path (bicycle), 1020-13
shy distance, 710-4
steel backed timber guardrail, 710-18
stone guardwalls, 710-18
water filled barriers, 810-9

Barrier terminal
buried terminals, 710-9
flared terminal, 710-9
nonflared terminal, 710-10
other anchor, 710-10
project requirements, 710-2

Barrier transition
definition, 710-1
project requirements, 710-2

Beam guardrail.See Guardrail
Berms, earth

noise wall, 1140-2
Bicycle Advisory Committee, 1020-4
Bicycle coordinator, 1020-1, 1020-3, 1020-7, 1020-17
Bicycle facilities, 1020-1, 1020-7, 1055-8

access, 1020-6, 1430-5, 1430-8, 1430-10
alignment, horizontal, 1020-13
barriers, traffic, 1020-13
bicycle parking, 1020-7
bicycle route, 1020-1
bike lane, 1020-1, 1020-4, 1020-15
bike lanes cross freeway off and on-ramps, 1020-16
bike route, 1020-17
bikeway, 1020-1
bollards, 1020-15
bridges, 1120-4
clearance, 1020-8, 1020-14, 1020-15

crossings, 1020-8
design clear zone, 1020-13
design speed, 1020-13
drainage, 1020-15
drainage grates, 1020-17
intersections, 1020-8
lighting, 1020-7, 1020-15
maintenance, 1020-6
parking, 1020-16
pavement markings, 1020-15
planning, 1020-2
railroad crossing, 1020-12
roundabouts, 915-13
Rules of the Road (RCW 46.61), 1020-3, 1020-16
rural bicycle touring routes, 1020-2
shared roadway, 1020-2, 1020-4, 1020-17
shared use path, 1020-2, 1020-3, 1020-7
sidewalks, 1020-4
sight distance, 1020-13
signed shared roadway, 1020-2
signing, 1020-15
State Highway System Plan, 1020-2
storage facilities, 1020-7
structures, 1020-7, 1020-14
superelevation, 1020-13
traffic signals, 1020-11, 1020-17
tunnels, 1020-15
undercrossings, 1020-15
widths, 1020-7, 1020-15

Bollards, 1020-15
Boundaries, international, 1410-2
Brakemaster impact attenuator, 720-9
Bridge rails

concrete safety shape, 710-19
project requirements, 710-3
thrie beam retrofit, 710-19

Bridges, 1120-1
approach slab, 1120-4
design, 1120-1
end slopes, 640-6
existing structures, 1120-1
geotechnical investigation, 510-11
horizontal clearance, 1120-2
location, 1120-1
medians, 1120-2
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new structures, 1120-1
pedestrian and bicycle facilities, 1120-4
protective screening for highway structures, 1120-5
rail end treatment, 1120-4
railroad, 1120-2
site design elements, 1120-1
slope protection, 1120-5
slope protection at watercrossings, 1120-5
structural capacity, 1120-1
structure width, 440-9
vertical clearance, 1120-2
widths for structures, 1120-2

Bridge site data, 1110-1
check list, 1110-5
stream crossings, 1110-2

Bridle trail, 1020-1
Budgets, 120-14
Buffer-separated HOV lanes, 1050-1, 1050-3,  

1050-9, 1050-11
Bus,

passenger access, 1055-8
Bus facilities, 1060-1

access, 1430-5, 1430-7, 1430-10
berths, 1060-7
disabled accessibility, 1060-12
grades, 1060-11
intersection, 1060-12
lane widths, 1060-11
passenger amenities, 1060-10
paving sections, 1060-11
transfer/transit centers, 1060-7
turning path template, 1060-26, 1060-28
vehicle characteristics, 1060-11

Bus stops and pullouts, 1060-7
designation and location, 1060-8
far-side, 1060-8
flyer stop access points, 1055-5
flyer stops, 1055-4
mid-block, 1060-9
near-side, 1060-9
park and ride stops, 1055-5
placement, 1060-8
pullouts, 1060-9

C

Caissons, 1130-2
Cantilever sign supports, 820-3
Capacity

climbing lane warrant, 1010-2
roundabouts, 915-7

Capacity analysis, 915-7
Categories, 915-1
CAT impact attenuator, 720-1, 720-9
Cattle passes, R/W, 1410-2
Central Island, 915-12
Chain-off areas, 1010-5
Chain-up areas, 1010-5
Chain link

fencing, 1460-2
gates, 1460-3

Channelization, 910-6
devices, 810-11
islands, 910-9
left-turn lanes, 910-6
right-turn lanes, 910-8
shoulder, 910-9
speed change lanes, 910-9

Circulating roadway, 915-10
City streets, 440-4
Classification

functional, 440-3
terrain, 440-3

Clearance
airport-highway, 630-4
bikeway, 1020-8

Clear run-out area, 700-1
Clear zone

definitions, 700-1
recovery area, 700-2
roundabouts, 915-13

Climbing lanes, 1010-2
warrents, 1010-2

Closed circuit television cameras (CCTV), 860-1
Cloverleaf, 940-3
Coast Guard, U.S. (USCG), 1110-3

permit, 1110-3
Collector, 440-16
Collector distributor roads, 940-9
Combined hearings, 210-15

http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/1120-E.pdf#page=1
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/1120-E.pdf#page=4
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/1120-E.pdf#page=5
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/1120-E.pdf#page=4
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/1120-E.pdf#page=2
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/1120-E.pdf#page=1
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/1120-E.pdf#page=5
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/1120-E.pdf#page=5
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/1120-E.pdf#page=1
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/440-E.pdf#page=9
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/1120-E.pdf#page=2
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/1120-E.pdf#page=2
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/1110-E.pdf#page=1
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/1110-E.pdf#page=5
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/1110-E.pdf#page=2
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/1020-E.pdf#page=1
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/120-E.pdf#page=14
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/1050-E.pdf#page=1
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/1050-E.pdf#page=3
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/1050-E.pdf#page=9
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/1050-E.pdf#page=11
http://www.wsdot.wa.gov/eesc/design/DesignManual/desEnglish/1055-E1.pdf#page=8
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/1060-E.pdf#page=1
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/1430-E.pdf#page=5
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/1430-E.pdf#page=7
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/1430-E.pdf#page=10
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/1060-E.pdf#page=7
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/1060-E.pdf#page=12
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/1060-E.pdf#page=11
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/1060-E.pdf#page=12
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/1060-E.pdf#page=11
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/1060-E.pdf#page=10
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/1060-E.pdf#page=11
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/1060-E.pdf#page=7
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/1060-E.pdf#page=26
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/1060-E.pdf#page=28
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/1060-E.pdf#page=11
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/1060-E.pdf#page=7
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/1060-E.pdf#page=8
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/1060-E.pdf#page=8
http://www.wsdot.wa.gov/eesc/design/DesignManual/desEnglish/1055-E1.pdf#page=5
http://www.wsdot.wa.gov/eesc/design/DesignManual/desEnglish/1055-E1.pdf#page=4
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/1060-E.pdf#page=9
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/1060-E.pdf#page=9
http://www.wsdot.wa.gov/eesc/design/DesignManual/desEnglish/1055-E1.pdf#page=5
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/1060-E.pdf#page=8
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/1060-E.pdf#page=9
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/1130-E.pdf#page=2
http://www.wsdot.wa.gov/eesc/design/DesignManual/desEnglish/820-E1.pdf#page=3
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/1010-E.pdf#page=2
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/915-E.pdf#page=7
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/915-E.pdf#page=7
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/915-E.pdf#page=1
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/720-E.pdf#page=1
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/720-E.pdf#page=9
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/1410-E.pdf#page=2
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/915-E.pdf#page=12
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/1010-E.pdf#page=5
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/1010-E.pdf#page=5
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/1460-E.pdf#page=2
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/1460-E.pdf#page=3
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/910-E.pdf#page=6
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/810-E.pdf#page=11
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/910-E.pdf#page=9
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/910-E.pdf#page=6
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/910-E.pdf#page=8
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/910-E.pdf#page=9
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/910-E.pdf#page=9
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/915-E.pdf#page=10
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/440-E.pdf#page=4
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/440-E.pdf#page=3
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/440-E.pdf#page=3
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/630-E.pdf#page=4
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/1020-E.pdf#page=8
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/700-E.pdf#page=1
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/700-E.pdf#page=1
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/700-E.pdf#page=2
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/915-E.pdf#page=13
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/1010-E.pdf#page=2
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/1010-E.pdf#page=2
http://www.wsdot.wa.gov/eesc/design/DesignManual/desEnglish/860-E1.pdf#page=1
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/940-E.pdf#page=3
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/1110-E.pdf#page=3
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/1110-E.pdf#page=3
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/440-E.pdf#page=16
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/940-E.pdf#page=9
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/210-E.pdf#page=15


Index Design Manual M 22-01 
Page � May 2006

Commercial road approach, 920-3
Communication towers

geotechnical investigation, 510-7
Comprehensive plans, 120-3, 120-5
Concrete barrier, 1055-9

concrete barrier terminals, 710-16
shapes, 710-15

Concurrent flow HOV lanes.See Nonseparated  
HOV lanes

Condemnations, 1410-5
Cones, 810-11
Connection.See Access connection
Connections, 940-7, 940-9

managed access, 1420-2, 1420-3
Construction permits, 1410-3
Contour grading, 1310-1
Controllers, signal, 850-8
Corner clearance, 1420-3
Corner clearance, managed access, 1435-6
Corridor hearing, 210-11
Corridor or project analysis, 325-7
County roads, 440-4
Crossroads, 910-2, 910-4

ramp terminal intersections, 940-9
Cross sections

bridge end slopes, 640-6
drainage ditches in embankment areas, 640-6
interchange ramp, 940-4
roadways, 640-2
rock cuts, 640-4
side slope, 640-4
stepped slopes, 640-6
turning roadway width, 641-1

Cross slope
roadways, 640-2
shoulders, 640-2
stepped slopes, 640-6
traveled way, 640-2

Crosswalks, 850-8
Crown slope for divided highways, 640-7
Curb cuts, 1020-12

shared use path, 1020-12
Curbs, 440-8
Current Law Budget (CLB), 120-14

Curves
horizontal, 620-2
roadway widths, 641-1
vertical, 630-2

Cut slope, 640-4

D

DDS.See Design Decision Summary
Deceleration lane, 910-9, 940-8, 1055-7
Delineation, 830-1

guide posts, 830-7
pavement markings, 830-2
traffic barriers, 830-8
wildlife warning reflectors, 830-8

Department of Defense (DOD), 1120-3
Design

elements, 325-5
exception (DE), 325-7
hearing, 210-12
level, 325-6
matrix procedures, 325-1
speed, 430-1, 440-4, 940-4, 1055-5
variance, 325-7
vehicle, 910-4, 1055-5

Design Clear Zone
definition, 700-1
roundabouts, 915-13

Design considerations, 920-2
road approaches, 920-2

Design exception (DE), 325-7
Design Hourly Volume (DHV), 610-2
Design level, 325-6
Design matrix, 325-1

Design Elements, 325-5
design level, 325-6
procedures, 325-1, 340-4
Project Type, 325-2
selecting, 325-1, 340-4
terminology in notes, 325-7
using a matrix, 340-4

Design process and permit interaction, 240-17
Design template, 920-2
Design Variance Inventory System (DVIS), 325-7
Deviation, 325-7, 340-6
Diamond interchange, 940-3
Diamond symbols, 1055-10
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Direct access ramp, HOV, 1050-2, 1050-3, 1050-5, 
1050-9

HOV direct access, 1055-5
Directional Design Hour Volume (DDHV), 610-2
Directional interchange, 940-3
Disabled access, transit, 1055-8, 1060-12
Distribution facilities, 620-3
Ditches in embankment areas,

drainage, 640-6
Ditch slope, 640-4
DMS, definition, 860-4
Documentation.See the last heading of most chapters
Drainage, 940-4, 1210-1
Drainage ditches in embankment areas, 640-6
Drilled shafts, 1130-2
Drop lanes, 910-8
Drums, 810-11
Dynamic message signs (DMS), 860-4

E

Easements
perpetual, 1410-3
right of way, 1410-2
temporary, 1410-3

Element, design, 325-5
Elevators, 1055-8
Emergency escape ramps, 1010-4
Emergency vehicle preemption, 850-11
Endangered species, 210-7
Enforcement areas, 1055-5
Enhanced enforcement, 810-8
Environmental documents

geotechnical report, 510-5
Environmental hearing, 210-11
Environmental Review Summary (ERS), 330-7
Erosion prevention, 1350-2
ERS.See Environmental Review Summary
Escape ramps, 1010-4
Evaluate upgrade (EU), 325-7
Exit pattern

uniformity, 940-4

F

Farmlands, 210-7
Farm road approach, 920-3
Federal aid

R/W documents, 1410-6
Federal lands

R/W transactions, 1410-4
Fencing, 1460-1

chain link, 1460-2
design criteria, 1460-1
documentation, 1460-3
fencing types, 1460-2
gates, 1460-3
limited access highways, 1460-1
managed access highways, 1460-2
procedure, 1460-3
special sites, 1460-2
wire fencing, 1460-3

Ferry System Plan, 120-11
Fill slope, 640-4
Findings and order, 210-14

plan, 220-5, 1430-2
Flood plains, 210-7, 1210-1
Flyer stop, 1050-2, 1050-3, 1050-5, 1055-3,  

1055-8
Freeway lighting applications, 840-9
Freight Rail Plan, 120-9
Frontage roads, 620-3, 1430-10
Full design level, 440-1

city streets and county roads, 440-4
curbs, 440-8
design speed, 440-1, 440-4
functional classification, 440-3
geometric design data, 440-4
grades, 440-10
medians, 440-7
parking, 440-9
pavement type, 440-9
right of way width, 440-9
shoulders, 440-5
state highways as city streets, 440-4
state highway system, 440-4
structure width, 440-9
terrain classification, 440-3
traffic lanes, 440-5
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Functional classification, 120-7, 440-3
Funding.See Programming

G

G-R-E-A-T impact attenuator, 720-6, 720-16
Gabion walls, 1130-10
Gap acceptance length, HOV direct access, 1055-7
Gates, 1460-3
Geometric cross section, 640-1

medians, 640-3
Outer separations, 640-3
roadsides, 640-4
roadways, 640-2
shoulders, 640-2
superelevation, 642-1
traveled way cross slope, 640-2
turning roadway widths, 640-2

Geometric design data, 440-4
Geometric plan elements, 620-1

arrangement of lanes, 620-4
distribution facilities, 620-3
frontage roads, 620-3
horizontal alignment, 620-1
horizontal curve radii, 620-2
lane transitions, 620-4
median width transitions, 620-5
number of lanes and arrangement, 620-4
pavement transitions, 620-4

Geometric profile elements, 630-1
airport clearance, 630-4
alignment on structures, 630-2
coordination of vertical and horizontal alignments, 

630-2
design controls, 630-1
grade length, 630-2
length of grade, 630-2
maximum grades, 630-2
minimum grades, 630-2
minimum length of vertical curves, 630-2
railroad crossings, 630-4
vertical alignment, 630-1

Geometrics
horizontal alignment, 620-1
HOV direct access, 1055-5
vertical alignment, 630-1

Geosynthetics, 530-1
applications, 530-2, 530-16
definition, 530-2
design approach, 530-3
design process, 530-12
design responsibility, 530-11
ditch lining, 530-6
documentation, 530-11
erosion control, 530-5
function, 530-2
separation, 530-4
site-specific designs, 530-10
soil stabilization, 530-5
standard specification, 530-9
temporary silt, 530-20
temporary silt fence, 530-6
types, 530-14
types and characteristics, 530-1
underground drainage, 530-3

Geosynthetic soil reinforcement, 1130-9
Geotechnical investigation, design, and reporting, 

510-2
bridge foundations, 510-11
buildings, 510-7
cantilever signs, 510-6
communication towers, 510-7
consultants, 510-14
documentation, 510-14
earthwork, 510-4
ferries projects, 510-13
hydraulic structures, 510-5
key contacts, 510-2
luminaire, 510-6
noise walls, 510-8
park and ride lots, 510-7
permits, 510-3
reinforced slopes, 510-8
rest areas, 510-7
retaining walls, 510-8
rockslope, 510-10
signals, 510-6
sign bridges, 510-6
site data, 510-3
surfacing report, 510-14
unstable slopes, 510-9
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Geotextiles
descriptions, 530-1
standard specification, 530-9
types, 530-15

Gore, 940-1, 940-8
HOV drop ramp, 1055-21

Grade intersections, 910-1
Grades, 440-10, 915-12, 1055-6

bikeway, 1020-6
maximum, 440-10, 630-2
minimum, 630-2
ramp, 940-5
roundabouts, 915-12
shared use path, 1020-14
vertical alignment, 630-2

Grading, contour, 1310-1
Gravity walls, 1130-1
Growth Management Act, 120-2, 120-5, 120-11,  

120-12
Guardrail

placement cases, 710-12
steel backed timber guardrail, 710-18
terminals and anchors, 710-2, 710-9
thrie beam, 710-7, 710-13
W-beam, 710-7, 710-13

Guidelines for wall/slope selection, 1130-5
cost considerations, 1130-8
cut and fill considerations, 1130-5
facing options, 1130-7
feasible wall and slope heights and applications, 

1130-7
settlement and deep foundation support 

considerations, 1130-6
summary, 1130-8
supporting structures or utilities, 1130-7

Guide posts, 830-7
Guide sign plan, 820-4

H

HAR, definition, 860-4
Hazard, 700-3

definition, 700-2
Hearings, 210-6

access, 210-12, 1430-2, 1430-12
administrative appeal, 210-15
advertising, 210-7
combined, 210-15
corridor, 210-11
design, 210-12
environmental, 210-11
examiner, 210-13
findings and order, 210-14
formal, 210-4
informal, 210-4
notice, 210-7
open format, 210-4
preparation, 210-8
requirements, 210-6
sequence, 210-16
study plan, 210-3, 210-11

Heritage tour route
barrier, 710-4

Hex-Foam Sandwich impact attenuator, 720-7, 720-17
High occupancy vehicle (HOV) facilities,  

1050-1.See also HOV direct access
arterial street, 1050-5, 1050-9
buffer-separated, 1050-3, 1050-9
design criteria, 1050-7
direct access, 1055-1
direct access ramp, 1050-2, 1050-3, 1050-5, 1050-9
enforcement, 1050-7
enforcement areas, 1050-9, 1050-10,  

1050-13 through 1050-15
facility type, 1050-3
freeway, 1050-3
ITS, 1050-7
lane termination, 1050-9
nonseparated, 1050-3, 1050-9
preliminary design and planning, 1050-2
ramp meter bypass design criteria, 1050-9, 1050-13, 

1050-14
separated roadway, 1050-3, 1050-8, 1050-11
signs and pavement markings, 1050-10
vehicle occupancy designation, 1050-6
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Highway
as city streets, 440-4
state system, 440-4

Highway-highway separation, 1110-3
Highway-railroad separation, 1110-3
Highway advisory radio (HAR), 860-4
Highway construction program, 150-4
Highways and Local Programs Division, 120-10
Highways of Statewide Significance, 120-6
Horizontal alignment, 620-1
Horizontal clearance, bridge, 1120-2
Horizontal curve radii, 620-2
HOV direct access, 1055-1

acceleration lanes, 1055-6
deceleration lanes, 1055-7
design speeds, 1055-5
design vehicles, 1055-5
direct access geometrics, 1055-5
flyer stops, 1055-8
gap acceptance length, 1055-7
grades, 1055-6
intelligent transportation systems, 1055-10
lighting, 1055-10
locations, 1055-3
Off-connections, 1055-7
on-connections, 1055-6
passenger access, 1055-8
ramp spacing, 1055-3
ramp widths, 1055-6
sight distance, 1055-5
signing, 1055-9
traffic barriers, 1055-9
traffic design elements, 1055-9
transit stops, 1055-4
types, 1055-3
vertical clearance, 1055-7

HOV facilities.See High occupancy vehicle 
facilities;See high occupancy vehicle (HOV) 
facilities

Hydraulic considerations, 1210-1
channel changes, 1210-2
flood plain, 1210-1
roadway drainage, 1210-2
runoff, 1210-3

stream crossings, 1210-2
subsurface discharge, 1210-3
subsurface drainage, 1210-3

Hydraulic design, 1210-1
design responsibility, 1210-3
geotechnical investigation, 510-5
hydraulic considerations, 1210-1
safety considerations, 1210-3

I

Illumination, 915-14
bridges, 840-5
construction zones and detours, 840-4
roundabouts, 915-14

Impact attenuator systems, 720-1
design criteria, 720-7
object markers, 830-8
older systems, 720-6
permanent installations, 720-1
selection, 720-7
work zone installation, 720-4

Inertial barrier, 720-3, 720-5, 720-12
Inscribed diameter, 915-9
Intelligent Transportation Systems (ITS), 1055-10

HOV facilities, 1050-7
Intelligent transportation systems (ITS), 860-1

closed circuit television cameras, 860-1
dynamic message signs, 860-4
highway advisory radio, 860-4
HOV bypass, 860-4
motorist information, 860-4
National ITS Architecture, 860-1
public information components, 860-4
surveillance, control, and driver information, 860-1
traffic data collection, 860-2
traffic flow control, 860-3
traffic operations center (TOC), 860-2
Traffic Systems Management Center (TSMC), 860-2
Venture Washington, 860-1

Interchanges.See Traffic interchanges
access control, 1430-3
HOV direct access, 1055-1
HOV off-connections, 1055-7
HOV on-connections, 1055-6

http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/440-E.pdf#page=4
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/440-E.pdf#page=4
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/1110-E.pdf#page=3
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/1110-E.pdf#page=3
http://www.wsdot.wa.gov/eesc/design/DesignManual/desEnglish/860-E1.pdf#page=4
http://www.wsdot.wa.gov/eesc/design/DesignManual/desEnglish/150-E.pdf#page=4
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/120-E.pdf#page=10
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/120-E.pdf#page=6
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/620-E.pdf#page=1
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/1120-E.pdf#page=2
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/620-E.pdf#page=2
http://www.wsdot.wa.gov/eesc/design/DesignManual/desEnglish/1055-E1.pdf#page=1
http://www.wsdot.wa.gov/eesc/design/DesignManual/desEnglish/1055-E1.pdf#page=6
http://www.wsdot.wa.gov/eesc/design/DesignManual/desEnglish/1055-E1.pdf#page=7
http://www.wsdot.wa.gov/eesc/design/DesignManual/desEnglish/1055-E1.pdf#page=5
http://www.wsdot.wa.gov/eesc/design/DesignManual/desEnglish/1055-E1.pdf#page=5
http://www.wsdot.wa.gov/eesc/design/DesignManual/desEnglish/1055-E1.pdf#page=5
http://www.wsdot.wa.gov/eesc/design/DesignManual/desEnglish/1055-E1.pdf#page=8
http://www.wsdot.wa.gov/eesc/design/DesignManual/desEnglish/1055-E1.pdf#page=7
http://www.wsdot.wa.gov/eesc/design/DesignManual/desEnglish/1055-E1.pdf#page=6
http://www.wsdot.wa.gov/eesc/design/DesignManual/desEnglish/1055-E1.pdf#page=10
http://www.wsdot.wa.gov/eesc/design/DesignManual/desEnglish/1055-E1.pdf#page=10
http://www.wsdot.wa.gov/eesc/design/DesignManual/desEnglish/1055-E1.pdf#page=3
http://www.wsdot.wa.gov/eesc/design/DesignManual/desEnglish/1055-E1.pdf#page=7
http://www.wsdot.wa.gov/eesc/design/DesignManual/desEnglish/1055-E1.pdf#page=6
http://www.wsdot.wa.gov/eesc/design/DesignManual/desEnglish/1055-E1.pdf#page=8
http://www.wsdot.wa.gov/eesc/design/DesignManual/desEnglish/1055-E1.pdf#page=3
http://www.wsdot.wa.gov/eesc/design/DesignManual/desEnglish/1055-E1.pdf#page=6
http://www.wsdot.wa.gov/eesc/design/DesignManual/desEnglish/1055-E1.pdf#page=5
http://www.wsdot.wa.gov/eesc/design/DesignManual/desEnglish/1055-E1.pdf#page=9
http://www.wsdot.wa.gov/eesc/design/DesignManual/desEnglish/1055-E1.pdf#page=9
http://www.wsdot.wa.gov/eesc/design/DesignManual/desEnglish/1055-E1.pdf#page=9
http://www.wsdot.wa.gov/eesc/design/DesignManual/desEnglish/1055-E1.pdf#page=4
http://www.wsdot.wa.gov/eesc/design/DesignManual/desEnglish/1055-E1.pdf#page=3
http://www.wsdot.wa.gov/eesc/design/DesignManual/desEnglish/1055-E1.pdf#page=7
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/1210-E.pdf#page=1
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/1210-E.pdf#page=2
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/1210-E.pdf#page=1
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/1210-E.pdf#page=2
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/1210-E.pdf#page=3
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/1210-E.pdf#page=2
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/1210-E.pdf#page=3
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/1210-E.pdf#page=3
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/1210-E.pdf#page=1
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/1210-E.pdf#page=3
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/510-E.pdf#page=5
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/1210-E.pdf#page=1
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/1210-E.pdf#page=3
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/915-E.pdf#page=14
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/840-E.pdf#page=5
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/840-E.pdf#page=4
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/915-E.pdf#page=14
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/720-E.pdf#page=1
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/720-E.pdf#page=7
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/830-E.pdf#page=8
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/720-E.pdf#page-6
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/720-E.pdf#page=1
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/720-E.pdf#page=7
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/720-E.pdf#page=4
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/720-E.pdf#page=3
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/720-E.pdf#page=5
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/720-E.pdf#page=12
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/915-E.pdf#page=9
http://www.wsdot.wa.gov/eesc/design/DesignManual/desEnglish/1055-E1.pdf#page=10
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/1050-E.pdf#page=7
http://www.wsdot.wa.gov/eesc/design/DesignManual/desEnglish/860-E1.pdf#page=1
http://www.wsdot.wa.gov/eesc/design/DesignManual/desEnglish/860-E1.pdf#page=1
http://www.wsdot.wa.gov/eesc/design/DesignManual/desEnglish/860-E1.pdf#page=4
http://www.wsdot.wa.gov/eesc/design/DesignManual/desEnglish/860-E1.pdf#page=4
http://www.wsdot.wa.gov/eesc/design/DesignManual/desEnglish/860-E1.pdf#page=4
http://www.wsdot.wa.gov/eesc/design/DesignManual/desEnglish/860-E1.pdf#page=4
http://www.wsdot.wa.gov/eesc/design/DesignManual/desEnglish/860-E1.pdf#page=1
http://www.wsdot.wa.gov/eesc/design/DesignManual/desEnglish/860-E1.pdf#page=4
http://www.wsdot.wa.gov/eesc/design/DesignManual/desEnglish/860-E1.pdf#page=1
http://www.wsdot.wa.gov/eesc/design/DesignManual/desEnglish/860-E1.pdf#page=2
http://www.wsdot.wa.gov/eesc/design/DesignManual/desEnglish/860-E1.pdf#page=3
http://www.wsdot.wa.gov/eesc/design/DesignManual/desEnglish/860-E1.pdf#page=2
http://www.wsdot.wa.gov/eesc/design/DesignManual/desEnglish/860-E1.pdf#page=2
http://www.wsdot.wa.gov/eesc/design/DesignManual/desEnglish/860-E1.pdf#page=1
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/1430-E.pdf#page=3
http://www.wsdot.wa.gov/eesc/design/DesignManual/desEnglish/1055-E1.pdf
http://www.wsdot.wa.gov/eesc/design/DesignManual/desEnglish/1055-E1.pdf#page=7
http://www.wsdot.wa.gov/eesc/design/DesignManual/desEnglish/1055-E1.pdf#page=6


Design Manual M 22-01 Index 
May 2006 Page �

International boundaries, R/W, 1410-2
Intersections at grade, 910-1

angle, 910-3
channelization, 910-6
configurations, 910-3
crossroads, 910-4
design considerations, 910-3
design vehicle, 910-4
island, 910-9
left-turn lanes, 910-6
median crossover, 910-2
right-turn corners, 910-5
roundabouts, 915-1
spacing, 910-4
transit, 1060-11, 1060-12

Interstate, 325-1, 440-11
Intesection at grade

superelevation, 642-3
Irrigation, 1330-1
Islands, 910-9

roundabouts, 915-12
ITS, 1055-10
ITS, definition, 860-1

J

Jurisdiction Over State Highways, DM Supplement 
1/22/2003, 1050-14

K

K-factor, 610-2

L

Landscaping, 1330-1, 1350-1
Lane, 440-5, 940-6

acceleration, 1055-6
balance, 940-6
bike, 1020-1, 1020-4
climbing, 1010-2
deceleration, 1055-7
drop, 910-8
left-turn, 910-6
number and arrangement, 620-4

passing, 1010-3
reduction, 940-6
right-turn, 910-8
speed change, 910-9
transitions, 620-4
width, 440-5, 1055-6
width, turning roadway, 641-1

Lane lines.See Pavement markings
Lead Agency, 610-2
Left-turn lanes, 910-6

one-way, 910-6
storage, 910-7
two-way, 910-8

Length of need, traffic barrier, 710-6
definition, 710-1

Level of Service (LOS)
climbing lane warrant, 1010-2

Lighting, 1055-10
Light standards, 840-7

geotechnical investigation, 510-6
Limited access, 1430-1

approach, 1420-2
definitions, 1420-2, 1420-4
full control, 1430-3
level of control, 1430-1
limits, 1430-15, 1430-16, 1430-17, 1430-18,  

1430-19, 1430-20, 1430-21, 1430-22
modifications to, 1430-12
modified control, 1430-8
partial control, 1430-5
references, 1420-1
vocabulary, 1420-5

Limits
turnback, 1430-11

LMA impact attenuator, 720-7, 720-17
Load rating, bridges, 1120-1
Local agency

bridge design, 1120-2
Longitudinal barrier.See Traffic barrier
Loop ramp connections, 940-9
Low clearance warning signs, 1120-3
Luminaire.See Light standards
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Mailboxes
limited access, 1430-5, 1430-7, 1430-10

Managed access
access connection, 1435-1
Class, 1435-1
connections, 1420-2, 1420-3
corner clearance, 1435-6
definitions, 1420-2
permit, 1435-8
references, 1420-1
vocabulary, 1420-5

Manual on Uniform Traffic Control Devices 
(MUTCD), 820-1, 830-1, 850-1, 860-2, 1120-3

Maps.See Plans
Masonry concrete blocks, 1130-7
Mast arm signal standards, 850-13
Master Plan for Limited Access Highways, 120-7, 

1420-4
Materials sources, 510-1, 510-15
Matrix.See Design matrix
Mechanically Stabilized Earth (MSE), 1130-1, 1130-22
Median, 440-7

design, 640-3
safety considerations, 700-7
transitions, 620-5
width, 440-8

Memorandum of Understanding
WSP, 1040-2

Metal bin walls, 1130-11
Metropolitan Planning, 120-2, 120-3, 120-4, 120-8, 

120-10, 120-11
Metropolitan Planning Organizations (MPO), 120-3
Metropolitan Transportation Improvement

Program (MTIP), 120-4, 120-12
Mileposts

markers, 820-4
sign, 820-4

Military Traffic Management Command
Transportation Engineering Agency (MTMCTEA), 

1120-3

Minor arterial, 440-14
Minor operational enhancement projects, 340-1

matrix procedures, 340-4
project approval, 340-5
project types, 340-2
selecting a matrix, 340-4
using a matrix, 340-4

Minor safety and minor preservation work, 410-1
Monotube cantilever sign supports, 820-3
Monotube sign bridges, 820-3
Mopeds, 1020-1
Motorist information, 860-4

additional public information components, 860-4
dynamic message signs, 860-4
highway advisory radio, 860-4

Mountable curbs, 440-9
Moveable barriers, 810-10
MTMCTEA, 1120-3
MUTCD, 820-1, 830-1, 850-1, 860-2

N

N-E-A-T impact attenuator, 720-5, 720-15
National Highway System (NHS), 325-1

Interstate System, 325-1
Strategic Highway Corridor Network (STRAHNET), 

325-1
National ITS Architecture, 860-1
New Jersey shape barrier, 710-15
Noise barriers, 1140-1

design, 1140-1
documentation, 1140-4
earth berm, 1140-2
geotechnical investigation, 510-8
noise wall, 1140-2
procedures, 1140-4
wall types, 1140-3

Non-NHS highways, 325-2
Nonrecoverable slope, 700-2
Nonseparated HOV lanes, 1050-2, 1050-3, 1050-5, 

1050-7, 1050-9, 1050-11
Notional live load, 1120-1
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Object markers, 830-8
Off connections, 940-7
On connections, 940-7
One-way left-turn lanes, 910-6
Open house meetings, 210-4
Outer separations, 640-3
Overhead Sign Illumination (Lighting) 

DM Supplement (8/5/2005)
Overhead sign installations, 820-3

P

Park and ride lots, 1060-1
access, 1060-3
bicycle facilities, 1060-5
design, 1060-2
drainage, 1060-5
fencing, 1060-6
geotechnical investigation, 510-7
HOV direct access, 1055-3, 1055-5
illumination, 1060-5
internal circulation, 1060-4
landscape, 1060-6
maintenance, 1060-6
motorcycle facilities, 1060-5
pavement design, 1060-5
pedestrian movement, 1060-4
shelters, 1060-5
site selection, 1060-2
stall size, 1060-4
traffic control, 1060-5

Parking, 440-9
roundabouts, 915-14

Partial cloverleaf, 940-3
Pass-by-trips, 610-2
Passenger access, transit, 1055-8
Passing lanes, 1010-3
Pavement

transitions, 620-4
Pavement markings

longitudinal, 830-2
roundabouts, 915-13
transverse, 830-3

Pavement structure, 520-1

Pavement Type Selection Protocol (PTSP) 
DM Supplement (5/16/2005)

PCMS, 810-10
PD.See Project Definition
Pedestrian bridge, 1120-3
Pedestrian crossings at grade

limited access, 1430-5, 1430-7, 1430-10
Pedestrian design considerations

bridges, 1120-4
roundabouts, 915-13

Permits
construction, 1410-3
geotechnical permits, 510-3
managed access, 1435-8
right of way, 1410-2
traffic signal, 850-2

Permits and approvals, 240-1
Physical barriers, 810-9
Pit sites, R/W, 1410-2
Planning

planning and  programming, 120-14
Plans

access, findings and order, 1430-2
access, intersection, 1430-13, 1430-14
access hearing, 210-13, 1410-6, 1430-2, 1430-3
access report, 1430-2, 1430-3
environmental study, 210-3, 220-2
findings and order, 220-5
guide sign, 820-4
interchange, 940-10
limited access, 1410-2
limited access, modifications to, 1430-12
PS&E, R/W, 1410-4
public involvement, 210-3
right of way, 1410-1, 1410-3, 1410-4
right of way and limited access, 1430-1, 1430-2, 

1430-5, 1430-8, 1430-10, 1430-12, 1430-13
Portable changeable message signs, 810-10
Portable traffic signals, 810-12
Preliminary signal plan, 850-14
Principal arterial, 440-12
Private land

R/W transactions, 1410-4
Profile grades, 440-10
Program elements, 150-6
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Note
No longer valid has been incorporated into chapter 520
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Programming
R/W appraisal and acquisition, 1410-6
R/W funding, 1410-4

Project analysis, 325-7
Project approval, 340-5
Project definition phase

Environmental Review Summary (ERS), 330-7
Project environmental matrix, 240-9
Project summary, 150-9
Project Type, 325-2
Project types, 340-2
Project types and permits, 240-7

bridge deck rehabilitation, 240-8
bridge replacement, 240-7
bridge scour countermeasures, 240-8
bridge seismic retrofit, 240-8
existing bridge widening, 240-8
new special structures, 240-8
other bridge structures, 240-8
special bridge repair, 240-8
steel bridge painting, 240-8

Proprietary items, 720-8
impact attenuator, 720-8
irrigation, 1330-1
retaining wall design process, 1130-28, 1130-29
retaining walls, design, 1130-9
retaining walls options, 1130-18
traffic barriers, special, 710-18
traffic barrier terminals, 710-9, 710-10

proprietary items
noise walls, 1140-4

Protective screening for highway structures, 1120-5
Public information, 810-1
Public Transportation and Intercity Rail

Passenger Plan for Washington State, 120-9
Public Transportation and Rail Division, 120-8

Q

Q Program, 340-2
QuadGuard cz impact attenuator, 720-5
QuadGuard Elite impact attenuator, 720-2, 720-4
QuadGuard impact attenuator, 720-2, 720-10
QuadTrend-350 impact attenuator, 720-1, 720-9

R

Railroad
crossings, 630-4
limited access, 1430-11
preemption, 850-11
R/W transactions, 1410-4

Ramp, 940-4
cross section, 940-5
design speed, 940-4
grade, 940-5
HOV direct access, 1055-1, 1055-5
HOV drop, 1055-4, 1055-11
HOV flyover, 1055-4, 1055-13
HOV ramp meter by pass, 1050-9, 1050-13, 1050-14
HOV T ramp, 1055-4, 1055-12
land widths, 1055-6
lane increases, 940-5
lane widths, 940-5
location, HOV direct access, 1055-3
meters, 940-6
shoulder widths, 1055-6
sight distance, 940-5
spacing, HOV direct access, 1055-3
superelevation, 642-1
superelevation runoff, 642-4
terminal intersections at crossroads, 940-9
terminal locations, HOV direct access, 1055-3
widths, 430-4

REACT 350 impact attenuator, 720-3, 720-5, 720-12
Recoverable slope, 700-2
Recovery area, 700-2
Regional Transportation Improvement Program 

(RTIP), 120-12
Regional Transportation Planning Organizations

(RTPO), 120-6
(RTPO), 120-3

Regulatory traffic control strategies, 810-8
Reinforced slopes, 1130-1

geotechnical investigation, 510-8
Residential road approach, 920-2
Rest areas, 1030-1

geotechnical investigation, 510-7
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Retaining walls, 1130-1
aesthetics, 1130-4
anchored walls, 1130-2, 1130-24
classifications, 1130-1
constructibility, 1130-4
coordination with other design elements, 1130-4
cut and fill considerations, 1130-5
data submission for design, 1130-13
design principles, 1130-2
design requirements, 1130-2
drainage design, 1130-3
gabion walls, 1130-10, 1130-23
geotechnical and structural design, 1130-3
geotechnical investigation, 510-8
investigation of soils, 1130-3
metal bin walls, 1130-11, 1130-23
MSE gravity walls, 1130-2, 1130-22
nongravity cantilevered walls, 1130-2, 1130-24
nonpreapproved proprietary walls, 1130-12
nonstandard nonproprietary walls, 1130-12
nonstandard walls, 1130-9, 1130-13
preapproved proprietary walls, 1130-11
prefabricated modular gravity walls, 1130-2, 1130-23
proprietary wall systems, 1130-9
rigid gravity walls, 1130-1, 1130-24
rockeries, 1130-2, 1130-25
semigravity walls, 1130-2, 1130-6, 1130-24
settlement and deep foundation support 

considerations, 1130-6
standard walls, 1130-9, 1130-10
traffic barrier shape, 1130-3
wall and slope heights, 1130-7

Right-turn
corners, 910-5
lanes, 910-8
pocket and taper, 910-8

Right of way, 1410-1
appraisal and acquisition, 1410-4
easements and permits, 1410-2
plans, 1410-1
programming for funds, 1410-4
special features, 1410-2
transactions, 1410-4
width, 440-9

Road approaches, 920-1, 1420-5
commercial, 920-3
design considerations, 920-2
design template, 920-2
drainage requirements, 920-4
farm, 920-3
location, 920-3
residential, 920-2
right of way, 1410-2
sight distance, 920-3
utility and special use, 920-3

Road closures, 810-5
Roadside, 1300-1
Roadside development, 1300-1
Roadsides

bridge end slopes, 640-6
drainage ditches in embankment areas, 640-6
rock cuts, 640-4
side slopes, 640-4
stepped slopes, 640-6

Roadside safety, 700-1
definitions, 700-1
Documentation, 700-10
hazards, 700-3

Roadways, 640-2
shoulders, 640-2
traveled way cross slope, 640-2
turning roadway width, 641-1
turning roadway widths, 640-2
widths, HOV facilities, 1050-8, 1050-11, 1050-12

Roadway sections, 640-6
Rock, investigation, 510-1
Rock anchors, 1130-2
Rock cuts, 640-4

geotechnical investigation, 510-10
Rock walls, 1130-2
Roundabouts, 915-1

access, 915-14
access control, modified, 1430-9
access control, partial, 1430-6
bicycles, 915-13
capacity analysis, 915-7
categories, 915-5
circulating roadway, 915-10
deflection, 915-9
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design clear zone, 915-13
design speed, 915-9
elements, 915-3
entry, 915-10
exit, 915-10
geometric design, 915-8
grades, 915-12
illumination, 915-14
inscribed diameter, 915-9
islands, 915-12
locations not normally recommended, 915-1
locations not recommended, 915-2
parking, 915-14
pavement marking, 915-13
pedestrians, 915-13
recommended locations, 915-1
sight distance, 915-11
signing, 915-13
superelevation, 915-12
transit facilities, 915-14

Route, bicycle, 1020-1, 1020-17
Route continuity, 940-4
Runoff, 1210-3

S

Safety rest areas, 1030-1
SC&DI, 860-1
Scale sites, 1040-1
Scenic byway

barrier, 710-4
Scoping phase

Design Decisions Summary (DDS), 330-7
project summary, 330-6

SCRDI, 1055-10
Screening, 810-12
Section 4(f)

lands, 210-7
Semidirectional interchange, 940-3
Sentre impact attenuator, 720-6, 720-16
Shared roadway, 1020-4, 1020-17
Shared use paths, 1020-2
Sheet piles, 1130-2
Shotcrete facing, 1130-7

Shoulders
channelization, 910-9
cross slope, 640-2
driving for slow vehicles, 1010-4
function, 440-6
Slow-moving vehicle, 1010-4
turn-lanes, 910-9
turnouts, 1010-3
width, 440-5, 1055-6

Shy distance, 710-4
definition, 710-1

Side slopes, 640-4
Sidewalks, 1020-4
Sight distance, 920-3, 940-5, 940-7, 1055-5

bicycle, 1020-14
road approaches, 920-3
roundabouts, 915-11

Sight triangle, 910-11, 910-12
Signal

geotechnical investigation, 510-6
intersection warning sign, 850-13
phasing, 850-4
supports, 850-13
warrants, 850-4

Signing, 820-1, 1055-9
bikeways, 1020-15, 1020-17
bridges, 820-3, 1120-3
bridges clearance, 1120-3
cantilever sign structures, 820-3
design components, 820-2
foundations, 820-3
geotechnical investigation, 510-6
ground mounted signs, 820-3
guide sign plan, 820-4
heights, 820-2
horizontal placement, 820-4
illumination, 820-3
lateral clearance, 820-2
lighting fixtures, 820-3
location, 820-2
longitudinal placement, 820-2
mileposts, 820-4
overhead installation, 820-3
posts, 820-3
roundabouts, 915-13
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service walkways, 820-4
structure mounted sign mountings, 820-3
vertical clearance, 820-4

Signing bridge clearance, 1120-3
Silt fence, 530-6
Single point (urban) interchange, 940-3
Single slope barrier, 710-15
Site data for structures, 1110-1

additional data for grade separations, 1110-3
additional data for waterway crossings, 1110-2
additional data for widenings, 1110-4
CAD files and supplemental drawings, 1110-1
highway-highway separation, 1110-3
highway-railroad separation, 1110-3
required data for all structures, 1110-1

Slope
bridge end, 640-6
geotechnical investigation, 510-8
protection, 1120-5
protection at watercrossings, 1120-5
roadside, 640-4
roadways, 640-2
rock cuts, 640-4
shoulders, 640-2
side, 640-4
stabilization, 1350-2
stepped slopes, 640-6
traveled way, 640-2

Slow moving vehicle
turnouts, 1010-3

Soil bioengineering, 1350-1
design responsibilities and considerations, 1350-3
streambank stabilization, 1350-2
upland slope stabilization, 1350-2

Soil nail walls, 1130-8
Soils, 510-1

investigation, 510-1
soldier piles, 1130-2
Spacing

interchanges, 940-4
intersections, 910-4

Span wire, 850-14
Speed

design, 440-4

Speed, design, 940-4, 1055-5
Speed change lanes, 910-9, 940-7, 940-8, 1055-6, 

1055-7
Speed reduction, climbing lane warrant, 1010-2
Splitter island, 915-12
State Commute Trip Reduction Program, 120-8
State highways as city streets, 440-4
State Highway System Plan, 120-4

rural bicycle touring routes, 1020-2
urban bicycle projects, 1020-2

Statewide Planning., 120-3
Statewide Transportation Improvement Program

(STIP), 120-5, 120-13
Statewide Transportation Planning, 120-1, 120-4
Steel backed timber guardrail, 710-18
Stepped slopes, 640-6
Stockpiles, R/W, 1410-2
Stone guardwalls, 710-18
stopping sight distance, 1055-5
Storage length, left-turn lane, 910-7
Strain poles

steel, 850-14
timber, 850-14

Streambank stabilization, 1350-2
Striping.See Pavement markings
Structural capacity, 1120-1
Structure width, 440-9
Study plan

environmental, 220-2
value engineering, 315-2

Sundry sites
right of way, 1410-2
source of materials, 510-1

Superelevation, 642-1
existing curves, 642-2
intersections, 642-3
rates for low-speed urban managed access highway, 

642-2
rates for open highways and ramps, 642-1
roundabouts, 915-12
runoff for highway curves, 642-3
runoff for ramp curves, 642-4
shared use path, 1020-13

Surface Transportation Program, 120-7
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Surfacing materials, 510-1
investigation, 510-1
pavement structure, 520-1
surfacing report, 510-14

Surveying and mapping
during design and development of the PS&E, 1440-1
during the project definition phase, 1440-1

Systems Analysis & Program Development Branch, 
120-13

Systems Engineering for Intelligent  
Transportation Systems  
DM Supplement (12/30/2005)

T

Taper.See Lane transitions
right-turn, 910-8

Taper, right-turn, 910-8
TAU-II impact attenuator, 720-2, 720-11
TDM Strategic Plan, 120-10
Temporary concrete barriers, 810-10
Temporary pavement markings, 810-12
Terrain classification, 440-3
Thrie beam.See Guardrail
TMA, 810-10
TRACC impact attenuator, 720-5, 720-15
Traffic

data collection, 860-2
islands, 910-9
lanes, 440-5
operations center (TOC), 860-2
signal design, 850-4
signal permit, 850-2

Traffic analysis
intersections, 910-3

Traffic barrier, 700-2, 1055-9
Traffic control, 810-1

channelization, 910-6
Traffic control plans, 810-9
Traffic control signals, 850-1

control equipment, 850-8
crosswalks and pedestrians, 850-8
detection systems, 850-9
electrical design, 850-15
foundation design, 850-14
funding, construction, maintenance, & operation, 

850-3

intersection design considerations, 850-7
preemption systems, 850-11
preliminary signal plan, 850-14
signal displays, 850-11
signal phasing, 850-4
signal supports, 850-13
signal warrants, 850-4
strain poles, 850-14
third party agreement signals, 850-3

Traffic Counts, 610-5
Traffic flow control, 860-3

HOV bypass, 860-4
ramp meters, 860-3

Traffic Impact Analysis Report, 610-9
Traffic interchanges, 940-1

collector distributor roads, 940-9
connections, 940-6, 940-9
design, 940-2
HOV direct access, 1055-1
lane balance, 940-6
on two-lane highways, 940-9
patterns, 940-3
plans, 940-10
ramp design speed, 940-4
ramp grade, 940-5
ramps, 940-4
ramp terminal intersections, 940-9
ramp widths, 940-5
sight distance, 940-5, 940-7
spacing, 940-4
weaving sections, 940-9

Traffic Systems Management Center (TSMC), 860-2
Transit

passenger access, 1055-8
Transit benefit facilities, 1060-1

bus stops and pullouts, 1060-7
disabled accessibility, 1060-12
flyer stop access points, 1055-5
flyer stops, 1050-5, 1055-4
grades, 1060-11
intersection, 1060-12
lane widths, 1060-11
park and ride lots, 1060-1
park and ride stops, 1055-5
passenger amenities, 1060-10

http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/510-E.pdf#page=1
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/510-E.pdf#page=1
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/520-E.pdf#page=1
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/510-E.pdf#page=14
http://www.wsdot.wa.gov/eesc/design/DesignManual/desEnglish/1440-E1.pdf#page=1
http://www.wsdot.wa.gov/eesc/design/DesignManual/desEnglish/1440-E1.pdf#page=1
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/120-E.pdf#page=13
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/910-E.pdf#page=8
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/910-E.pdf#page=8
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/720-E.pdf#page=2
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/720-E.pdf#page=11
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/120-E.pdf#page=10
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/810-E.pdf#page=10
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/810-E.pdf#page=12
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/440-E.pdf#page=3
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/810-E.pdf#page=10
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/720-E.pdf#page=5
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/720-E.pdf#page=15
http://www.wsdot.wa.gov/eesc/design/DesignManual/desEnglish/860-E1.pdf#page=2
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/910-E.pdf#page=9
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/440-E.pdf#page=5
http://www.wsdot.wa.gov/eesc/design/DesignManual/desEnglish/860-E1.pdf#page=2
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/850-E.pdf#page=4
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/850-E.pdf#page=2
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/910-E.pdf#page=3
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/700-E.pdf#page=2
http://www.wsdot.wa.gov/eesc/design/DesignManual/desEnglish/1055-E1.pdf#page=9
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/810-E.pdf#page=1
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/910-E.pdf#page=6
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/810-E.pdf#page=9
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/850-E.pdf#page=1
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/850-E.pdf#page=8
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/850-E.pdf#page=8
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/850-E.pdf#page=9
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/850-E.pdf#page=15
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/850-E.pdf#page=14
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/850-E.pdf#page=3
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/850-E.pdf#page=7
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/850-E.pdf#page=11
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/850-E.pdf#page=14
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/850-E.pdf#page=11
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/850-E.pdf#page=4
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/850-E.pdf#page=13
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/850-E.pdf#page=4
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/850-E.pdf#page=14
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/850-E.pdf#page=3
http://www.wsdot.wa.gov/eesc/design/DesignManual/desEnglish/610-E1.pdf#page=5
http://www.wsdot.wa.gov/eesc/design/DesignManual/desEnglish/860-E1.pdf#page=3
http://www.wsdot.wa.gov/eesc/design/DesignManual/desEnglish/860-E1.pdf#page=4
http://www.wsdot.wa.gov/eesc/design/DesignManual/desEnglish/860-E1.pdf#page=3
http://www.wsdot.wa.gov/eesc/design/DesignManual/desEnglish/610-E1.pdf#@page=9
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/940-E.pdf#page=1
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/940-E.pdf#page=9
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/940-E.pdf#page=6
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/940-E.pdf#page=9
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/940-E.pdf#page=2
http://www.wsdot.wa.gov/eesc/design/DesignManual/desEnglish/1055-E1.pdf#page=1
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/940-E.pdf#page=6
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/940-E.pdf#page=9
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/940-E.pdf#page=3
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/940-E.pdf#page=10
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/940-E.pdf#page=4
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/940-E.pdf#page=5
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/940-E.pdf#page=4
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/940-E.pdf#page=9
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/940-E.pdf#page=5
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/940-E.pdf#page=5
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/940-E.pdf#page=7
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/940-E.pdf#page=4
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/940-E.pdf#page=9
http://www.wsdot.wa.gov/eesc/design/DesignManual/desEnglish/860-E1.pdf#page=2
http://www.wsdot.wa.gov/eesc/design/DesignManual/desEnglish/1055-E1.pdf#page=8
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/1060-E.pdf#page=1
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/1060-E.pdf#page=7
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/1060-E.pdf#page=12
http://www.wsdot.wa.gov/eesc/design/DesignManual/desEnglish/1055-E1.pdf#page=5
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/1050-E.pdf#page=5
http://www.wsdot.wa.gov/eesc/design/DesignManual/desEnglish/1055-E1.pdf#page=4
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/1060-E.pdf#page=11
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/1060-E.pdf#page=12
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/1060-E.pdf#page=11
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/1060-E.pdf#page=1
http://www.wsdot.wa.gov/eesc/design/DesignManual/desEnglish/1055-E1.pdf#page=5
http://www.wsdot.wa.gov/EESC/Design/DesignManual/desEnglish/1060-E.pdf#page=10
http://www.wsdot.wa.gov/eesc/design/policy/pdf/1Dec30,2005DMSupplementCH860.pdf


Design Manual M 22-01 Index 
May 2006 Page 1�

paving sections, 1060-11
priority preemption, 850-11
roundabouts, 915-14
stops, 1055-4
transfer/transit centers, 1060-6
vehicle characteristics, 1060-11

Transitions, pavement, 620-4
Transitions and connections, traffic barrier, 710-11
Transportation Demand Management Office, 120-9
Transportation equity act (TEA-21), 120-3
Transportation Facilities and Services of

Statewide Significance, 120-6
Travel Demand Management Program (TDM), 120-11
Traveled way, 700-2
Traveled way cross slope, 640-2
Traveler services, 1030-1
TREND impact attenuator, 720-6, 720-16
Trip Generation, 610-5
Truck

climbing lanes, 1010-2
escape ramps, 1010-4
weigh sites, 1040-1

Truck mounted attenuator, 720-6, 810-10
Tubular markers, 810-11
Turnbacks, limited access, 1430-11
Turning path template, 1060-26, 1060-28
Turning roadways, 641-1
Turning roadway widths, 640-2, 641-1

articulated buses, minimum, 1055-6
HOV facilities, 1050-8, 1050-12

Turnouts, 1010-3
Turnouts, slow-moving vehicle, 1010-3
Two-way left-turn lanes, 910-8
Type, approach, 1430-7

U

U.S. Coast Guard, 1110-3
Uniformity of exit pattern, 940-4
Urban managed access highways, 440-18
Urban managed access highways superlevation, 642-2
Utilities

limited access, 1430-5, 1430-7, 1430-10
R/W transactions, 1410-4

Utility road approach, 920-3

V

Value Engineering (VE), 315-1
implementation phase, 315-4
job plan, 315-5
procedure, 315-1
selection phase, 315-1
team tools, 315-7

Variance, design, 325-7
Vegetation, 1320-1

Design guidelines, 1320-1
Operational, environmental and visual functions, 

1320-1
Visual functions, 1320-1

Vehicle turning path template, 1060-26, 1060-28
Venture Washington, 860-1
Vertical alignment, 630-1

design controls, 630-1
length of grade, 630-2
maximum grades, 630-2
minimum grades, 630-2
minimum length of vertical curves, 630-2
structures, 630-2

Vertical clearance
HOV direct access, 1055-7
new bridge, railroad, 1120-2
new bridge, roadway, 1120-2
pedestrian bridge, 1120-3
signing, bridge, 1120-3
structures, 1120-2, 1120-3

Vertical curbs, 440-9
Vertical Falsework Clearance for  

Bridges Over Highways 
DM Supplement (4/24/2006)

W

W-beam guardrail.See Guardrail
Walls

geotechnical investigation, 510-8
noise, 1140-2
retaining, 1130-1

Warrants, 850-4, 1010-2
Washington State Patrol

median crossovers, 960-2
weigh sites, 1040-1
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Washingtons Transportation Plan (WTP), 120-4
Waste Sites, R/W, 1410-2
Water-filled barriers, 810-9
Weaving sections, 940-9
Weigh sites, 1040-1

federal participation, 1040-4
permanent facilities, 1040-2
planning, development, and responsibilities, 1040-1
portable facilities, 1040-3
shoulder sites, 1040-4

Wetlands, 210-7, 1210-2
Wide QuadGuard impact attenuator, 720-10
Wide REACT 350 impact attenuator, 720-12
Width

HOV facilities, 1050-8, 1050-11, 1050-12
lane, 440-5
median, 440-7
right of way, 440-9
shoulder, 440-5
structure, 440-9
turning roadway, 641-1

Widths
HOV direct access, 1055-6

Wildlife warning reflectors, 830-8
Wire fencing, 1460-3
Work zone classification, 810-2

intermediate-term stationary work zones, 810-2
long-term stationary work zones, 810-2
mobile work zones, 810-2
short-duration work zones, 810-2
short-term stationary work zones, 810-2

Work zone safety, 810-6
flaggers, 810-6
road users, 810-7
workers, 810-6

Work zone traffic control, 810-1

Work zone types, 810-3
crossover, 810-3
detour, 810-3
intermittent closure, 810-3
lane closure, 810-3
lane constriction, 810-3
median use, 810-3
multiple lane separation, 810-3
shared right of way, 810-3
shoulder use, 810-3
temporary bypass, 810-3

Z

Zones, transition
shared use path, 1020-12
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